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COMPLETE SPECIFICATION 



Iflnnprnveniiieiniils m m rdatiinig to PolymeF CompositioMs 



We. Bbrk Limited, a British Company, 
of Berk House, 8 Baker Street, London, 
W.L, do hereby declare the invention, for 
which we pray that a patent may be granted 
5 to us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

The present invention is concerned with 
improvements in or relating to polymer 

10 compositions and, more particularly, with 
certain specific thermoplastic and thermor 
setting polymer compositions having fire 
reCardant properties. 
We have discovered that the fire retard- 

15 ant properties of certain polymers arc imr 
proved by incorporating therein a small 
proportion of certain balogenated aryl 
compounds and, according to the present 
invetntion, we provide polymer composi- 

20 tions having fire retardant properties which 
* comprise at least one polyamide. polyimide, 
polycarbonate, polyether, polyformalde- 
hyde, polyvinyl acetal, epoxide resin, mel- 
amine/formaldehyde resin, urea/formalde- 

25 hyde resin, silicone, cellulose ester, poly- 
vinyl-cihloride resin, acrylonitrile butadiene 
styrene synthetic rubber co-polymef. acryl- 
onitrile styp^ne synthetic rubber co-poly- 
mer and/or a natural rubber and, as a fire 

3v retardant, at least one compound of the 
formula : 

Ar (BrUakR and/pr Ar(Br).v(Cl)xOR 
where Ar is an. aromatic hydrocarbon res- 
idue, m is 3 or more, n is 0. 1 or 2, x is 



0 or an integer, y is 3 or more with the 35 
proviso that when x is 0 and R is hydio- 
gen, y is 3. and R is hydrogen or a hydro- 
carbon group which may be a straigjit or 
branched chain alkyl or alkenyl group, 
any of which may be halogenatei, an at^rl 40 
group which may be haJogenated in the 
nucleus or an aralkyi group wbitsh may be 
halogenated in the nucleus or side chain. 

The term polyamide as used herein in- 
cludes glass reinforced polyamides. Pa;rtic- 45 
ular cellulose esters include cellulose acet- 
ates \xk tfie form of fibres or shaped prod- 
ucts and especially preferred polyvinyl 
chloride resins are plasticised polyvinyl 
chlorides. 50 

The proportion of fire retardant to be 
used will depend upon the nature of the 
polymer (so^e, for instance, such as- poly- 
vinyl chloride, have inherent fire retard- 
ancy), the total halogen content of the fire 55 
retardaiit used and the degree of fire r«- 
tardancy desired of the polymer comi)Os- 
ition, i.e. whether it is desired to obtain a 
self-extinguishing or non-bumdng conmosi- 
tion. 

Generally it is necessary to add the fire 
retardant conxpound in an amount suffi- 
cient to give a total bromine content of at 
least 3% by weight of the polymer, al- 
though a total bromine content of les§ 65 
than 3% by weight can be used with cer- 
tain polymers having inherent fire retard- 
ancy, such as polyvinyl chloride.. It is norm- 
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aiiy preferred to have a higher bromine 
content within the range of 5 to 10% by 
weigjit of the polymer; it is generally un- 
economic to have a bromine content of 
5 more than 20% by weight of the polymer. 
Examples of fire retardant com- 
pounds for use in accordance with the in- 
*• vention include tetrabromobenzene, penm- 
bromotoluene, tribromophenol, pentabro- 
10 mophenyl. aiiyl ether, pentabromophenyl- 
n-propyl ether, the various isomers of tri- 
bromotoluene and tribromophenyl allyl 
ether and hexabromodiphenyl ether. 
The effectiveness of the fire retardant 
15 compound can be enhanced by also incor- 
porating antimony oxide in the polymer 
composition. It has been found that at least 
1 part by weight of antimony oxide per 8 
parts by weight of fire retardant is 

20 necessary to increase measurably the fire 
retardancy of the polymer composition as 
compared with the same polymer composi- 
tion in which the fire retardant has been 
incorporated alone. It is preferred to add 

25 antimony oxide in the range of from 0.5 
to 1:5 : 1 by weight of the fire retardant 
compound. Greater increase in fire retard- 
ancy can be achieved with a weight ratio 
of antimony oxide to fire retardant of 2 

30 or more : I. 

The fire retardant compound (and anti- 
mony oxide, if used) can be incorporiated 
at any suitable stage in the manufacture 
of the polymer composition. Thus the fire 

35 retardant compound may be added to a 
monomer prior to polymerisation or. as 
may often be more convenient, to an al- 
ready formed polymer. Other conventional 
constituents of the above-mentioned poly- 

40 mer compositions, such as fillers, plasticis- 
er5, pigments and stabilisers may also be 
incorporated. 

In order that the invention may be more 
fully understood the following examples 

45 are given by way of illustration only. All 
parts are by wei^t unless otherwise stated. 
Example 1 

60 parts of "Rilsan" 7MO, (trade mark; 
a glass fibre filled nylon 11 sold by Fisons 

50 Industrial Chemicals Ltd.). 33 parts of 
antimony oxide and 3.3 parts of jpenta- 
bromotoluene were noJxed together in the 
manner described below in a small, oil 
heated internal mixer (a Brabender Plasto- 

55 graph). 

The Brabender Plastograph essentially 
comprises a mixing chamber surrounded 
by an oil-filled jacket: rotors are provided 
in the mixing chamber. The oil bath was 

60 set at a temperature of 230^*0 and the rotor 
speed was set at 20 r.p.m. After the rotors 
had been running for ten minutes the "Ril- 
san" ZMO was added to the mixing cham- 
ber. Immediately after fluxing, the penta- 

65 hromotoluene and antimony oxide were 



added and the rotor speed was increased 
to 50 r.p.m. Mixing was continued for 4 
minutes and thereafter the rotor speed was 
reduced to 10 r.pjn. The mixture was re- 
moved from the mixing chamber and trans- 70 
ferred to a 6" X 4'' X Y' picture frame 
mould which was positioned between two 
12" X 12'' Xjs" steel plates, each of 
which was faced with a polyester film. The 
mould sandwich thus formed was crushed 75 
in a steam heated press, whilst cold, to 
compact the polymer composition prior to 
moulding. The mould sandwich was then 
preheated for 2 minutes at 220*'C hi an 
electrically heated press under light pres- 80 
sure. The pressure was gradually increased 
over a period of about 30 seconds to 1250 
pounds per square inch and this pressure 
was maintained for a further 90 seconds. 
The mould sandwich was then transferred 85 
to a water cooled steam heated press and 
pressed under a pressure of 450 pounds 
per square inch for two minutes. The mould 
sandwich was removed from the press and 
the pands formed were left to condition' at 90- 
23*^0 overnig^it 

The flammability of the moulded panels 
was tested using ASTM test procedure D 
635 — 56T with two exceptions, namely: — 

1. Only three or five specimens were 9S 
tested 

2. A "on-burning/ self extinguishing*' 
class was introduced to cover the 
case where a specimen catches aldght 
but does not burn as far as the first 100 
line. 

Using this modified test the results were 
as shown in Table 1 below. The flamm- 
aibility classifications given are those pro- 
vided in the ASTM test with the exception 105 
(2) above. The test was discontinued after 
tiie first three specimens tested were found 
to be '^burning'*. 
Comparative Test 1 

60 parts of "Rilsan" ZMO were mould- 110 
ed in a mould sandwich in the same man- 
ner as that used in Example 1, without !}ie 
addition of fire retardant or antimony ox- 
ide. 

The flammability of the moulded mat- 115 
erial was tested using the modified ASTIM 
test used in Example 1. T3ie rate of burning 
was 0.79 inches per min. and the material 
was classified as "burning^*. The test was 
discontinued after three specimens had 120 
been tested since all three were classified 
"burning''. 
Example 2 

60 parts of "Rilsan" ZMO, 7.5 parts 
pentabromotoluene and 7.5 parts antimony 125 
oxide were mixed together, moulded and 
tested in the same manner as described 
in Example 1. Five specimens were tested* 
The results obtained are given in Table 1 
below. 130 
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Exwnple 3 

60 pans of "Rilsan" ZMO, 32.9 parts 
pentabromotoluene and 12.9 parts of anti- 
mony oxide were mixed, moulded and 

Table 1 



tested in the same way as described in Ex- 
ample 1. The fire xetaidancy results obtaned 
axe given in Table 1 below: — 
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Ex- 
ample 

1 

2 



Number 
of 
speci- 
mem 
3 
5 



%Sbr 
12.5 



21.5 



>o pentor 
bromo- 
toluene 

5.5 
12.5 



21.5 



WHAT WE CLAIM IS:— 

1, A polymer composition having fire 
retardant properties, which comprises at 

25 least one polyamide, polyimide, polycar- 
bonate, polyether, polyformaldehyde, poly- 
vinyl acetaU epoxide resin, melamine/ 
formaldehyde resin, urea/formaldehyde 
resin, silicone, cellulose ester, polyvinyl- 

30 chloride resin, acrylonitrile butadiene sty- 
rene synthetic rubber co-polymer, acayilo- 
nitcile serene synthetic rubber co-polymer 
and/ or a natural rubber and, as a fire 
retardant, at least one compound of the 

3* formula: 

Ar(BrUa)„R and/or Ar(Br).v{a).OR 
where Ar is an aromatic hydrocarbon resi- 
due, m is 3 or more, n is 0^ 1 or 2, x is 0 
or an integer, y is 3 or more with the pro- 

^ viso that when jc is 0 and R is hydrogen, y 
is 3, and R is a hydrogen or a hydrocar- 
bon group which may he a straight or 
branched chain alkyl or alkenyl group, 
any of which may be halogenated, an aryl 

45 group which may be halogenated in the 
nucleus or an aralkyl group whidi may be 
halogenated in the nucleus or side chain. 

2. A composition according to claim 
1, in which me amount of fire retardant 

50 incorporated is such as to provide a total 



% Bra- 
mine 

4.4 
1G.0 



Rate of 
burning 
inches/ 
minute 
0.53 



17.4 — 



Extern of Flam- 
burning mability 
in inches classtfi- 

— Burning 
2.2 Self- 
extin- 
guishing 
0.8 Non- 
burning 
/self-ex- 
tinguish- 
ing 

hromane content of at least 3% by weight 
of the polymer component. 

3. A composition according to claim 
2, in which the total bromine content is 
from 5 to 10% by weight of the polymer 55 
oomponent 

4. A composition according to any of 
claims 1 to 3. in which the me retardant 
is tetrabromobenzene, pentabromotoluene, 
trihromophen<^, pentabromophenyl allyl fl) 
ether* pentaibromophenyl-n-propyl ether, 
tribromotoluene, tribromophenyl allyl 
ether and/or hexabromodiphenyl ether. 

5. A composition according to any of 
claims 1 to 4, which additionadly contains 65 
at least 1 part by weight of antimony ox- 
ide per 8 parts by weight of fire netardant. 

6. A composition according to claim 5, 
in which the weight ratio of antimony ox- 
ide to fire retardant is from 0.5 to 1.5 : 1. 70 

7. A polymer composition according to 
claim 1 substantially as herein described 
in any of the Examiples. 

A. A. THORlsrrON & CO.. 
Oiartered Patent Agents, 
NorUiixmberland House. 
303/306 High Holbom, 
London. W.C.1. 
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